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The purpose of this paper is to present a summary to
date of the total solar and sky radiation measurements
made by the Weather Bureau and cooperating institutions
and individuals; the data are presented in tabular form,
and also graphically by 18 isopleths.

Stations.—Table 1 gives information about the solar
radiation stations which are maintained by, or cooperate
with, the Weather Bureau. A description of each of these
stations will be found in the MoNTHLY WEATHER REVIEW
for December 1937, page 418.! Not all of the stations here
listed have been included in the present summary: To
obtain as equitable a distribution of stations throughout
the United States as practicable, some were omitted which
would have given too much weight to one region; again,
at some of the cooperating stations, the register clock for
one reason or another was kept either on standard time
or on time so uncertain that considerable distortion oc-
curred, causing an asymmetry of the record about the
noon line. A distortion is noticeable on a few of the sum-
maries bere published, but in some cases is due to syste-
matic fogginess during early morning, cloudiness just pre-
ceding sunset, or to other natural causes; it does not affect
the values of the daily totals, but alters the diurnal
distribution.

1 Irving F. Hand. Review of United States Weather Bureau Solar Radiation Observa-
tions. MONTHLY WEATHER REVIEW 65: 415-441, 1937.

Instrumental equipment.—Table 1 also lists the instru-

ments in use at the stations.
the single exception of Miami,> Epp

At the Fresent time, with

ey thermoelectric

pyrheliometers ® of either the 10 or 50 junction types are

used as receivers.

In order to obtain as nearly uniform

and accurate results as possible, this instrument has been
designed to conform to the following specifications:

(1) It should be sensitive to radiation of wave lengths

between 0.295 and 2.5u.

(See fig. 1.)

(2) It should be proof against wind, weather, and

moisture.

(3) The receiving surface should remain of constant

sensitivity.

(4) The receiving surface must be so designed that the
reduction of its readings to gram-calories or other units
will give comparable results with measurements taken
elsewhere in accordance with standard pyrheliometric

practice.

(5) The receiving surface must be nonselective in its
reaction to radiation of different wave lengths.

2 At Miami the Callendar electrical resistance pyrheliometer, recording on an automatic

‘Wheatstone bridge, Is used and has the advantage of a quartz cover.

This instrument

was described by H. H. Kimball in the MONTHLY WEATRER REVIEW, August 1914,

pp. 474-487.

3 Herbert H. Kimball and Hermann E. Hobbs.
MONTHLY WEATHER REVIEW 51:239-242. Also Jour. Opt. Soc. Amer.

pyrheliometer.
10: 365-368, 1925,

A new form of thermoelectric

TaBLE 1.—Pyrheliometric stations

. Instruments
8tation Under direction of— | N. lat. [ W,long. tAuléL Remarks
Receiver Recorder
Q ’ o r Feet
SanJuan._____.___. U.8.W.B._____..._. 18 28| 66 06 85 | Eppley..... Engelhard. _.___...___ Good exposure on narrow peninsula, but some interference from salt
spray. Cooperation with Columbia University.
Miami_ __.__.____. Dr. 0.7, Sieplein...__ 25 41| 80 12 50 | Callendar.__| Callendar___.__. I Fair exposure on Belle Isle, a narrow key just east of Miami,
New Orleans._____| Tulane University..._| 20 56 { 90 07 100 | Eppley..___ L. & N. potentiome- | Good exposure; considerable cloudiness.
ter.
LaJolla_________.. Scripps Institute of { 32 50 | 117 15 85 |..... do._____ Engelhard _____.______ Splendid exposure 8 few yards inland from Pacific Ocean. Early
Oceanography. morning fogs prevail during part of year.
Riverside__________ University of Califor- [ 33 58 [ 117 28 | 1,051 |..___ do.._._| ___. do ... Excellent exposure in midst of citrus fruit region.
nia.
Fresno. ... U.S.W.B___________ 36 43 | 119 49 330 f ... [ 1S S S do. ... s Good exposure at airport northern edge of city. The San Joaquin
Valley has an exceedingly high percentage of sunshine.
Washington_______j..___ do________________ 38 56| 77 05 397§ do.__... Engelhard and L. & | Good exposure on second highest point in District of Columbia. 514
N. potentiometer. mileﬁ NW. of United States Capitol. Some vitiation from city
smoke.
New York_.___.___|._._. do. . ... 40 46| 73 58 180 |.____ do.__.__ Engelhrad____________ Fair exposure at Central Park Meteorological Observatory. Values
vitiated by large city atmospheric contamination.
Lincoln. ___._______|.___. do ... 40 50| 96 45 1,225 | ____ do.__._.| L. & N.potentiometer.| Excellent exposure on experimental farm, NE section of city. Results
very representative of the Great Plains area. Some dust.
Chicago . ..o | do. o 41 47| 87 25 688 |_____ do.._.._ Engelhard ____________ Good exposure on roof of Rosenwald Hall, University of Chicago. A
great deal of smoke.
Blue Hill _______._ Harvard University_..| 42 13| 71 07 640 ... do_._.._ Engelhard and L. & | Excellent exposure on high ridge 10 miles south of Boston. With
N. potentiometer. ?ortherly component winds, some smoke contamination from Bos-
0n.
Twin Falls____.__. U. 8. Bureau of Ento- | 42 29 ) 114 25| 4,300 |_._.. do.__.__| Engelhard ___._.______ Good exposure on high plateau in rich farming country. QGreatest
mology. elevation of any station here listed; exceeded only by Albuquerque
i where observations were recently begun. .
Madison_._________ U.S.W.B______..._. 43 05| 89 23 974 | ____ do.___.. L. & N. potentiometer_| Excellent exposure, North Hall, University of Wisconsin. Rapid
L. growth of city has added to atmospheric vitiation recently.
Friday Harbor. ___| University of Wash- | 48 32 | 123 01 18 ... do.._.._| Engelbhard.___________ Good exposure 50 miles NW. of Seattle directly on ocean; considerable
ington. fog interference.
Fairbanks_________ U.S.W.B___________ 64 52| 147 39 500 |-_.__ do_.____|..... do.. .. _________ Most northerly station of this kind in the world. Very little artificial
contamination.
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(6) The readings should not be influenced by tempera-
ture variations, that is, the sensitivity should be propor-
tional only to the amount of incident radiation.

(7) The instrument should not reradiate to the sky.

(8) The receiving surfaces should be exposed to the
entire sky hemisphere. \

(9) The receiving surfaces should be flat.

(10) The hemispherical glass cover should be flawless,
and of ample size to prevent ‘‘caustics” and shadow
effects from striae.

When the instrument was designed, it was assumed that
the cosine law would hold, that is, that the decrease in
radiation with increased zenith distance would be pro-
portional to the cosine of the zenith angle. Unfortunately,
1t has been found during calibrations of these instruments,
and during an intensive study of their characteristics by
Hoyt C. Hottel of the Chemical Engineering Department
of Massachusetts Institute of Technology, that this law
does not hold for low sun.

In the original description of this pyrheliometer,
Kimball* mentions an apparent paradox, as follows:
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F16URE 1.—Normal speetral curves of solar radiation; I, outside the atmosphere; II, sir
mass 1.1 (Zenith distance, Z=25°); III, air mass 2.0 (Z=60°); IV, air mass 3.0 (Z=70.7°);
V, air mass 5.0 (Z=78.7°); VI, visibility curve for solar radiation; VII, energy curve
for skylight, Mount Wilson, Calif.

“The efficiency of the thermopile appears to increase with
temperature difference.” ‘A slight tendency is noted
for the thermopile to read relatively low in the middle of
the day.” Actually, however, these two statements may
be correct; for while the efficiency of the thermopile may
increase at noon when we expect the maximum radiation
of the day, the tendency for the relatively lower readings
at this time may be because the tips of the hemispherical
glass covers always lack the optical perfection of the
remainder of the glass,

In order to minimize the errors just mentioned we have
weighted the calibration factors so that the final calcula-
tions of the total radiation for the day are very close
approximations to the true values. However, should
values of great precision be required, it is necessary to use
a variable factor for different altitudes of the sun. For
purposes of solar climatology, however, the use of variable
factors is not warranted; therefore all values here given
have been obtained by the employment of a fixed factor
for each combination of pyrheliometer and recorder.

The recording instruments in use at the stations here
described, include both the recording potentiometer,! which

1 Irving F, Hand, Review of United States Weather Bureau Solar Radiation Observa-
tions. MONTHLY WEATHER REVIEW 65: 415-441, 1937.

4 Kimball, Herbert H., and Hobbs, Hermann E. A New Form of Recording Pyrhe-
liometer. MONTHLY WEATHER REVIEW 51: 230-242, 1923.
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eliminates almost entirely errors arising from free air and
other temperature changes; and the recording micro-
ammeter.! When the latter instrument is used, enough
external resistance is inserted in the circuit to avoid
excessive errors arising from temperature changes of all
kinds. Both instruments are rugged; and with ordinary
care, such as should be given any physical instrument,
will function without undue trouble for many years.

Distribution of records—Stations for making this type
of measurement have been successively established during
a long interval, and it therefore is impracticable to obtain
means for the same number of years at each station. The
records for the 4 years 1936-39 were tabulated for 11 of
the stations; and for considerably longer periods for some
of the stations which have been in operation longer and
where the data are considered of major importance. Only
3 years’ records from San Juan have been tabulated, as
that station was opened in 1936 and the records for 1939
are defective.

When interpreting the records it should be borne in
mind that this period of 1936-39, inclusive, was one of
generally higher than normal solar radiation in the
United States.® Four-year means may vary considerably
from means of 20 or more years. With data from only 4
years, a single outstanding week of continual sunshine or
of continual cloudiness can create marked irregularities in
the isopleths that are without significance; but with
isopleths based on data over many years, as in the case of
Washington, Chicago, and Lincoln, and also the composite
of 10 stations, considerable significance must be attached
to the irregularities.

Interpretation of the records.—At the stations in the
continental United States maintained by the Weather
Bureau, the maximum radiation during the year occurs
during the week beginning July 2, with the single exception
of Madison where the maximum occurs a week later. In
fact, a midsummer secondary minimum occurs close to
the time of the summer solstice at most stations; La
Jolla and Miami—Dboth coastal stations—are mnotable
exceptions.!

The percentage departures of the new long-period means
from the means of all values up to and including 1936 at
Washington, Lincoln, and Chicago are +1, —1, and +1
respectively. The 4-year mean departures from the
means of all values up to and including those for 1936 are
considerably greater at the other stations; and generally
are plus, notably at New Orleans, La Jolla, and Fresno.
Plus departures are to be expected in a period when no
volcanic eruptions occurred of the type that emits dust
into the stratosphere in large quantities; the eruptions of
Krakotoa in 1883, Pelée in 1902, and Katmai in 1912 were
each followed by a marked decrease in solar radiation
receipt at the surface of the earth.® The average plus
departures of the stations here tabulated are close to the
average plus departures of normal incidence radiation for
the same period at Washington, Madison, Lincoln, and
Blue Hill.® Should one wish to convert these 4-year
averages to values more closely approximating long-period
means, the use of the factor 0.97 is suggested. :

On the average for all stations, the mean of the maxi-
mum and minimum weekly values departs from the annual
mean by 3 percent. New York, Blue Hill, Fresno, and
Miami show the largest departures. At New York there
is considerable smoke during most of the year, with a few
weeks outstanding for their relative clearness.

5 Trving F. Hand. Variation in Solar Radiation Intensities at the Burface of the
Earth in the United States. MONTHLY WEATHER REVIEW, 67: 338-340, 1940.

¢ Irving F. Hand. Variation in Solar Radiation Intensities at the Surface of the Earth
in the United States. MONTHLY WEATHER REVIEW 67: 338-340, 1939.
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This might explain to some extent why the mean of the
maximum and minimum weeks is relatively higher than
otherwise would be expected. The same explanation
serves for Blue Hill, where smoke from Boston affects the
values when the wind has a northerly component. At
Fresno we assume that the departure is negative for
reasons exactly the opposite to those just given; that is,
this station has exceptionally clear skies during most of
the year. We believe the apparent discrepancy at Miami
may be because at this station pyrheliometric apparatus
of foreign manufacture was substituted some years ago
for the original equipment and there is some uncertainty
as to the pyrbeliometric scale upon which this latter
apparatus was calibrated. The annual mean of the
composite group of 10 stations used in the composite plot
is only 0.1 percent higher than one-half the sum of the
maximum and minimum weeks,

The effect of latitude is markedly shown by the fact
that during the week beginning December 3 the average
radiation at San Juan is 73 times that at Fairbanks; the
average weekly radiation at San Juan for the year is only
1 percent less than the maximum weekly radiation at
Fairbanks; this latter value is 88 times the minimum
weekly radiation at that station. At San Juan the maxi-
mum value is only twice as great as the minimum. Fair-

MONTHLY WEATHER REVIEW 97

banks is the most northerly station in the world at which
this type of measurement 1s regularly made.

Angot 7 has prepared extensive tables giving the relative
amounts of radiation which would be received on a hori-
zontal surface at all latitudes were there no atmosphere.
According to these tables we would expect 1.73 times as
much radiation at San Juan as at Fairbanks, were there no
atmospbere. Actually the values for San Juan are 2.30
times as large as the Fairbanks values. The average
yearly cloudiness at Fairbanks is 6.4 and at San Juan it is
4.9, on a basis of 10 for total cloudiness. These values
satisfy very closely the proportion, 2.30:1.73: :6.4:49; but
we would not expect, nor do we find, such close agreement
between stations where the atmosphere is vitiated by
local fog, smoke, dust, ete., or where differences in altitude
are great. In general, Angot’s tables cannot be used to
estimate with precision the radiation receipt at any given
point.? For example the annual radiation receipt at
Fresno is 26 percent greater than that at New Orleans,
although the latter station is 7° lower in latitude. Like-
wise the Twin Falls values are 37 percent higher than the
Chicago values, although both stations are close to the
same latitude.

T Angot. .Ann. Bur. Cent. Métedrol., Pt. 1, 1883,

8 Mayerson, H. 8. and Laurens, Henry. Total solar radiation at New Orleans, La,
MONTHLY WEATHER REVIEW, 62: 281-286, 1934,
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F1GURE 13.—Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, at Chieago,
Ill., throughout the year. See table 13.
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FIGURE 15.—Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, at Twin
Falls, Idaho, throughout the year. See table 15.
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throughout the year. See table 18.
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stations, throughout the year. See table 19.

FIGURE 19.—Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, composite of 10
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TABLE 2.—Mean hourly totals of solar and sky radiation on a hori-
zontal surface, San Juan, P. R., 1936-38, inclusive (apparent solar

AprrirL 1941

TaBLE 8.—Mean hourly tolals of solar and sky radiation received on a
horizontal surface, Miami, Fla., 1936-38, inclusive (apparent solar

time) time)
Gram-calories per square centimeter for hour ending— Gram-calories per square centimeter for hour ending—
‘Week beginning— A. M. P. M. ‘Week beginning— A. M. P. M.
6718|9101l Noon|1|2{3|4|5]|6]7 6|78 |9 (10|11 {Noon|1 2|3 |4|5]|6]7

1{11|26|38]46 49149 142128 | 24110 1 |____ Jan. 1. ... ceme]o-eel 6116130 | 39 48 {47 144135 |25 (13| 4
1112|2842 |86 58|58 (5141430 |12 { 1 |._.. = 8. ----| 8115]2838 44 (47 142134 |24 {13 ] 4
21528 | 46| &8 63 62|54 (432410} 2¢___. = 1b..... ——--| 615|290 |40 46 (48 (44 136127 | 13| 6 |..__
2(10) 264260 76|66(53(490(35/168 | 2 _._ = 22...___. -—--| 6153040 47 148 143 (39 [ 28 |14 | 6 |....
2116138 |48 66 7572631493214 | 2|.._. _ 29....._. ——--| 7]1630]43 50|51 [43 (40 (20 (16| 7{ ___
2112324758 68 (6867 (54140120 4. Feb. 5. -l 71512739 48 | 51 | 45137 |28 | 18| 8 |._..
2115345366 0|71 (70|58 {44 (24 6| _._ .| 8|1l6)28]|38 44 |1 46 |44 131 |27 |15 ] 8| ._.
3112|2745 60 72 |72166 |56 |40 24} 7 (..__ .| 8([18][30 |42 44 |48 |47 (39 | 28| 16| 8| __.
8 (2743|6284 00 [ 02 | 83 { 64 221 6. 8121|3748 55166 |52 (48 134|19] 8
6/25(36 44| 60 65156 | 57|46 (34 (18| 6 ..__ 91223648 52156660144 [32|/20( 9
9131|50]|58]70 78182175161 |42(23¢ 4 ___ 11124 |42 49 57 | 57 | 64 |47 135 (23 | 11

10(28) 44|66 78 8374|6654 {40120 4].._. 12|25 | 42| 50 60 | 64 | 60 | 52 (42| 26 | 11
8124142162175 84 184|173 |58 |44 )24} 6 )_... = 26._..._.__ 12|28 44| 54 6263 |61|560|38|24]12
822406070 757 |68 |58 |44 )21 8|___._. Apr. 2...._.__ 12| 28 (44 1 61 59 |63 61|51 |40 25]12
8124 |43 )|65(72 7172170168148 [30 )10 __. @ O...._... 15 | 31 | 52 | 67 64 |64 |61 (5238 12

14|33 55|74 84 82 183 (81)|66|50|30|10 1
14 )1 30| 55|74 |86 92 189 [81[66|38(25]10 1
10 {28 [ 43 | 58 | 68 7368 (64143127 |14] 6 1
14 | 31 (50 [ 68 | 72 7362|858 (4738|123 9 1
14 | 32|51 |63|72 7117468563323 7 1
11130466470 7268 |55|47 )36 (20 2
13130 )46 |61 |73 79| 766767 25111 2
16 [ 36 | 52 | 65 | 78 82173 (62(63]|42(26]11 2
1327144 |57)70 74 (70 44 133 (201 9 1
12| 27| 44 | 59 | 66 71|64]65;50136|20( 8 1
151331491641 73 81180167)066142)28110 1
16 |34 | 3764177 79 (76 167 |57)|40{ 2310 1
1413248 (65|78 7| 75|67 |563]40 (24|10 2
12130 | 50 | 69 | 80 87 |82 (6857|4327 |11 1
14 130 | 49 | 68 | 77 80|78 746414682811 1
1312949 (64| 74 78 [ 7265|5344 (23] 8 1
14 (33 152|657 78|70 |67|51|37]22] 7 1
12 (28 | 47| 62| 75 80|73 (6362|4121 7 1
111291 44 | 62 | 68 69168 |58(44(30]18] & 1
12 (29 1 53] 68 | 84 82| 78|71 |67(137]|22] 7 1
11130 |48 (62|77 73170 (64|61 |84 |17 5/|._..
10132 (516781 88 |83 |77 |40 134 (21| 6|.__.
10131 (50|61}73 691655840133 (18] 5|_._.
912646 (63|69 71169 64153134118 4} ___
624435968 72163 (5344|8116 3 |_._.
6[23/39]|61(71 77176 |66 |52(36 (17| 4| ___
6231446075 80 (72 (6146|2912 2| ___
5122739]51)62 737267602912} 2| ___
32140 52|67 60 63 (624612712 1| ...
41181344458 63160 (51 (38¢23 10| 1 [..__
3|16)33|50] 62 70164 (59 49128 |12 2| ___
2116|3450 61 69 |66 156 (492910 1 (.__.
2113314757 65|67 |60 (46|33 |14] 2 (...
211413248 |58 6774160 (37(290]12} 1| ___
2114(33]650] 88 65164 |62(49127 12 1 |.__.
2111334885 66164 |57 |45 |26 (11| 3(___.
24 || 2113|2540/ 54 68 156 | 53 | 41 | 26 1.
Means.___.___.____ 0.7 | 8124 141(57]69 74|71 (64)61|36(19] 6]0.5

30 | 40 | 48 56|63 |52)|44 (33 (2714
33 | 42 | 62 56 |54 |47 (38 | 27| 21|12
35 | 44 | 50 54148130 1322711812
29 | 40 { 50 64 | 63 |46 |41 1322313
1 34 | 46 | 54 60 | 64 | 51 46372514
36 | 46 | 83 6263|6053 |3028]16
32 | 46 | 52 62| 64 (60|49 [ 36|28 | 16
31 | 44 | 50 54 16051144 132]|23](13
30| 40 | 45 5256|863 |46 (|37 ) 27|16
32 | 49 | 54 61160 )52 (47 1338|2413
27142151 53|53 |50)42132)20]11
26 | 37 | 55 60| 56 46 (35126 |15 9
32 | 43 | 51 57 (696113931 (118] 9
27 | 43 | 46 51153160 (303110 9
31 | 46 | 58 60 | 66 (48 | 42139 |17} 7
24 ) 35 ) 42 43143138133 23114 7
26| 40 | 80 54 | 657 (53|43 |120|18( 8
27 | 38 | 46 51 152(46(37(26[13] 5
28 | 42 | 50 36|55 |48 |37 | 26| 13| 4
28 | 42 | 50 55| 56 |48 [ 36 | 25 | 12| 4
23 |36 | 44 49 1 50 | 41133 | 22|10} 3
22|34 |44 50149 (43 (32 (22 (10| 2
18 | 31 | 40 46 146|140 )29 (20| 9] 2
22|34 |43 45148 13931 {20 8] 2
20 | 30 | 41 45 |48 |42 |33 |21 10| 2
20|32 | 4 48 | 50 | 44 |33 (22110 | 2
16 | 27 | 38 44 146 | 43 |32 ( 22 (10| 2
16 | 30 | 42 46 146 |43 |33 |23} 11| 2
1528 ;38 44 (4714013312811 | 3
26 | 39 | 48 54| 5549 |41 (31|19 @

*8-day means.

* 8-day means.
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TaBLE 4.—Mean hourly totals of solar and sky radiation on a hori-
zontal surface, New Orleans, La., 1936-39, inclusive (apparent

solar time)
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TaABLE 5.—Mean hourly totals of solar and sky radiation received on a

horizontal surface.

solar time)

La Jolla, Calif., 1936-39, inclusive (apparent

QGram-calories per square centimeter for hour ending—

QGram-calories per square centimeter for hour ending—

Week beginning— A, M. P. M. Week beginning— A. M. P. M.
67|89 /[10[11|Noonf 1|23 |4{5]|6]|7 867|819 |100j11|Noon|1|2|3}4|5]|6]|7
Jam. 1. ____.___ ceeef--o| 411221 )30 34 |32|125(19(12] 5| 1| Jan, 1. . ... e feoo| 814127 ) 34 40140 | 39 | 28 | 17
[ I, cea]emel 2] 9|18 24 33 (34 (32128161 7| 4| - 8 . .. .-} 4]16(30]40 45 |1 45 [ 40 1 30 | 16
U T S woe|eac| 8] 10| 21|32 37 (38|34 28|16 6] 1 .___ 15 .. eaee] Bl 17|27 ]38 42|48 (36| 281 16
b I ceacfoeea| 3111 |22 28 33|38 (34]25| 16| 7| 2---- 22 ... e 620|384 45 51|60 44322
2. oo )eao] 27 9| 2012 3433|833 |28119| 8| 2{.__. 29 -] 5|18]|28(38 44 | 44 | 41130 | 20
Feb. 5. eeefee] 81121 31 38 (37|36 (28319[10]| 3|.... TFeb. 5__ -] 861151 32|40 47 |48 143130} 20
.} 1] 7118|32][45 50 {5248 |30 134|156 4 ... 12_ o) 81720 38 444642382 ( 21
| 1| 818|324 471504740 28116 5| . 19_. 1| 8]|23]|38] 60 501 60| 56|48 | 30
.| 2| 81203242 61 |52149 |30 (28116 5. 26 211312941652 59 {560 | 52|45 30
.| 1] 8120|3446 53 |66|64)48130|15) 6|.... Mar. 5._. 213264148 50 | 54| 63143 | 20
.| 2|12|25)38 52 57|68 |54{46 39| 17| 6 (... 12._. 211123 (32|44 58| 58|54 43! 30
.| 21101243849 65|58 | 52|41 28|18 6 (... 19, 3121264053 61 (63| 58| 50 ( 34
.| 2122403747 50 (55|48 | 401 28 | 14| B[ . 26 8|23 |39 (50|62 71|70 | 64 | 52 | 45
| 21253749 57 |68)54|46(3868 )21 9 2 Apr. 2. ______ 9| 24|41 |56 |64 73 (76 (66 | 51 | 36
... 41183449 59 65|64 | 62153402410 2 9 7{16{20]|43 |54 6366|5050 36
1| 4118(35/ 48|58 66168 | 67| 544012510 2 16.. 8110|3143 (56 65 (67| 61|60 45
1| 83(13|27}41|51 6267 |56|47 |37 | 24112 2 23 9123|3444 |66 731771675336
1( 65[18 34|46/ 56 63 (64|60 5450|2812 3 30-- 25|44 | 58 | 74 8218571 |58 |45
2| 7[20| 364861 64 62|58 48 38| 26| 11 3 May 7 23 (40 | 54 | 72 78 (7671|5843
1| 6|23 |34]47]| 57 62|55 |56(50(|38125]12 4 14 2137|5466 70 (70 | 63 | 50 | 39
1| 61933 |44 56 61 (63|53 47423118 4 21 22| 351{48 | 58 64 1646149138
2] 8[18|37 14957 56 (61 ]61|63)|42] 2|12 3 28 22138 (56|67 70 (7162|5438
3 26 [ 3948 | 58 62|57 |68 (48|36 22|11 5 June 4._ 26 1 41 | 58 | 73 80|70 (74|62 46
2 28 | 43 | 56 | 65 7117059 (483712815 [ 11 23| 47 | 58 | 72 76 (76170150 ) 44
2 27 140 | 52 | 62 63 [62|61]56|47134]17 7 8. 20| 38| 851)68 79 (7817158 44
3 24 (3848 | 54 65|62 |57|49|38]20 |16 8 25 21 (3915566 75| 78|71 | 60| 44
4 258 | 48 | 50 60 (61|56 471312113 4  July 2. 20|38 (5467 74 (7568157 |42
2 231363858 56| 52| 453530 2412 5 9 2|42 57 68 71 (73 {68 | 56 | 40
2 23 [39] 52| 50 66 | 6246|4528 [ 22| 14 5 16 2289|5769 75|74 | 64 | 57 | 42
2 28 | 44 [ 52 | 83 b4 |56 | 50|36 |30 | 22113 6 23__ 2135|471 88 56 | 62 59 | 50 [ 36
2 25 (38 {42 | 47 52 (48 | 4742|2020 10 4 30_. 2|85 |562}65 721721 65| 54 | 40
1 19 [ 351 45 | 52 5550152 4532|2413 5  Aug. 6. 14| 20 | 45 | 66 68 |72 68|57 |47
1 19 [ 31 | 42 | 49 53 1514038302214 5 14 (29 45| 60 66 | 68 | 63 | 53 | 48
2 23|38 | 52|68 57 | 6244142 (|32(20] 10 4 24 (41] 58|66 69| 711645338
1 18 [ 33 | 47 | 56 54 (55|53 )44 |31]201/ 10 3 20| 42{ 59|70 71| 71| 65| 54 | 85
16 | 33 | 41 | 47 47 14539 (35 |26(15] 7 2 Bept.3.. 21 (385463 63 | 66| 58 | 48 | 34
1312713045 52 |47 |42|85128| 14 7 2 10 22|38 |48 | 59 65 (65| 62|47 | 32
20| 33 | 43 | 62 57 | 65| 565(44 31|17 6 2 17__ 2134|6160 62(67|50137122| @
14 29| 43| 52 55|565)51(38|[23|15| & 1 2. 17 [ 30 | 40 | 51 54 (63|46 | 36122 8
9213445 48148 (48 |40 (28 [15| 5]._..  Oct. 1.. 18 [ 38 1 48 | 58 62 59|52|40) 25|10
10 [ 25 38| 48 5 |51 (44136(26 11 3| 8 20| 36 | 48 | 56 59 (565046 22| 7
10|24 | 36|43 40 |49 (42 (35|23 | 10| 2 (... 15.. 17 (30| 42 | 52 56 (64|46 | 31| 15| 4
122943 |53 56156603821 7| 2|---- 22 14| 26|34 | 42 46 | 45148130 |16 4
7121(36]47 53|53 (49(30|25]|12] 3 29. 1224|351 47 52 (5043|3017 4
8|19 |34 45 48 |47 | 41130 18| 5] 1 Nov. 5 8]19]|32]|38 4242|138 |29| 20/ 6
6116|2732 33|36 (31|23 |12 4] 12. . 14| 28|41 |47 50 | 4738|2612 1
6]19] 3039 44 |44 136 |27 |12 4| 19.. 12| 25|33 44 48 |44 |36 (25110 2
4113|2432 36 136(31 23|12 3| 26 10| 23|34 |43 45143134 22| 9| 1
41212330 37136131 21|12 2. Dec. 3. 8|20 (31]41 45141 |34 | 26{11] 2
5142433 38 137 (3324113 3. 10. 6(17 27133 38136302110 1
3(1j22!33 44 (44 |33 | 24114 4. 17_. 820 |31]38 423833 |22] 9| 1
21 811726 31|31 28| 2012 4 |.___l..__ A% eeefeeofe| T 20(32]38 43|39 |34 |21 10| 2
13 | 26 | 38 | 47 BL |51 (47|39 |28 |16 | 7 2 Means.. ... 1| 51630 ] 44 | 54 60 |60 |64 |43|20{ 15} & 1

*8-day means.

*8-day means.
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TABLE 6.—Mean hourly fotals of solar and sky radiation on a hori-
zontal surface.

solar time)

Riverside, Calif., 1936-39, inclusive (apparent

Arrir 1941

TABLE 7.—DMean hourly tolals of solar and sky radialion on a hori-
zontal surface, Fresno, Calif., 1936—39, inclusive (apparent solar

time)

Gram-calories per square centimeter for hour ending—

Gram-calories per square centimeter for hour ending—

Week beginning— A M, P. M. Week beginning— A. M, r. M.
671891011 {Noon| 1 2t3|4|5|6]|7 6| 7819 |10;11|Noonf 12 3 |4(|5]|6]7
2112|281 38 38|40 135({25 (14| 3 |__._f - Jan, 1. __________. cemfeeee] 1} T M4 21 26| 29{26|19| 9 1
2|14 |27 36 40 | 40|39 | 26| 15| 3 |- 1 9|20 (28 3031 (32(24)14] 3
311512736 40 (41 [ 37 (2816 | 4 |- 2114|2434 38 (38 |34|27(13] 3
6119 | 33 | 40 44 (42|36 | 26| 16| 4 | 211312333 38138 |32|26(16| 4
6115 |27 | 34 35|36 |37[27 (16| 5 |. 3114123130 20(31|24(20]|12]| 4
8]22| 28| 42 46 | 45 (38130119 | 6| Feb. 5114127 (36 41 (3932|283 (16| 6
- 8|20 3l|(39 42 | 44 | 41 (31| 19| 7 |. 6|18 28 |38 38|35135{30|19| 7 -
1|12)27(39]48 48 | 48 | 44 (36 [ 22| 9 91 24138|48 52| 5248130712610 | __.
2115|300 | 41 | 53 58 |58 (52|40 27| 12( 2 14 | 28 | 44 | 54 69 |67 |53 (4228113 | 2
2|16 30| 44| b4 63 16053412812 2 .- Mar. 131204 |53 59| 56 { 52403013 | 2
| 4]16] 27| 43 | 52 59 (58 (52| 43130 (14 2| ... 18 | 35 | 49 | 56 626054 (46|31 (16 3| ___
| 4]18|27 |38 48 54 (52 (47 |38 [ 26 | 14| 4 (| --- 16 | 31 | 44| 53 58 | 61 | 54|45 |33 |17 | 4 |----
| 6122|3447 | 55 60 | 61 | 53 | 44 | 30 | 16| 5 { _.. 20 { 37| 50 | 59 65| 6516152130122 6|
.| 912513852862 6866|6250 35|21 i - Apr. 26 | 44| 57| 63 68|70 | 65)|564{40 (23| 8 |-___
| 822|385 )58 70|68 | 63 | 45| 36 | 21 i 1 28 1 45| 60 | 69 74 |77 171 |61 )46| 27|10 1
1]10] 22|36 (50|63 74| 75| 68| 57|41 [ 24| 9 1 1 32|49 | 63| 72 76 1 76 1 72| 61 ; 45| 20 | 13 1
11 9(20(30) 46| 58 6464|6254 |40 25| 10 1 2 3149|6470 76| 78173 (59442812 1
2|11 (24135| 50|64 741 74| 68| 5742428 (12 2 2 3452|6675 80|82 (76| 66| 57|34]|16 2
2113 (26|42 | 54 | 66 74 (72| 67 | 57 | 441 29| 12 2 May 3 38 165|699 79 82 |81 174|64|52)34(17 3
2| 9119{33 45|55 63 166)62|53 |41 26| 12 2 4 38|55} 70 |80 84 (8278|068 (54|37119 4
31225139 |65 64 68 | 7 64 [ 56 | 41 | 28 | 14 3 ] 40 | 66 | 69 | 77 81 (7877 | 68|56 38)2 5
211 22(36(49 | 60 64 1711655884530 14 3 ] 39| 64 167|76 82 (83 ;77169573021 5
21131264053 | 66 72| 74| 66| 5947 |32 16 4 June 6 40 [ 671 70 | 80 84 (85| 8L§68}54 30|21 6
3|15(29145]| 58|70 76| 75| 70|61 49|33 ] 16 4 7 40 | 68170 | 77 81 (80| 76168 |53]|37| 22 6
31207294458 68 72166 (68 |60)47 |33 ! 16 4 8 43 | 69 | 72| 80 84184 | 7816856740 | 23 7
3115(27 43|59 69 741751 72|60 |48 | 34 | 17 4 7 41 | 56 1 70 | 79 84 (83| 77|69 | 56|40 23 7
2114127145 54| 66 721721 68|59|47 3216 4 July 7 43 | 69 | 72| 81 86|86} 79691574122 7
3116|3046 | 56 | 63 66 | 69 | 66 | 68 | 47 | 32 | 16 4 7 41 [ 58170 | 79 86 | 84 |79 |67 | 54§40 21 6
2113125)39]53]61 65 | 646052412714 3 6122139156170} 79 84182 |78 |69 66]40 |21 6
2122513948 | 60 64| 66| 601556142126 |13 2 411913651 (65|76 81|80 (74)|65]53|37)19 4
2| 13|27 |40 52|62 A8 167162524128 (13 2 4119138566978 8384 }77|66(|54|37]18 4
2(10| 22|37 }52]|60 66|68 (6053422612 2 Aug. 3|18]35]51 (66|76 82|82 |76|68]52¢135]17 2
211023 |38 )48 |60 68 |68 |61 (52[40/ 25|10 2 2(16134(62|66|76 81 (82|76 |67|52|35(16 2
1112|2742 541 61 66 |67 | 60|52|38128|10 1 1(14 (31|49 |65]| 74 80 (80|76 | 6552|3214 1
111025385 |60 67 |64 57|48 137122 7 1 112314863172 79| 791 74|64 )49 | 31| 12 1
Sept. 3 R 8(21]34 ;46| 56 65 (62 )56|46 3420 6 |___. Sept. __.-|10[38 |47 |62]72 771761726246 | 28 | 10 |.___
10 7(20|35]|48 | 58 6l (58 52|43 129 )15 4 |____ ...} 8|23|40/| 55|68 72| 73166 | 5714223 6 |-
_____ 4203646 | 53 61 |54 |47 138|287 14| 4| ._. | 6]22)39| 54|64 6070|163 |53137§19| 4 |----
_____ 4|17 30| 42| 50 5555|5040 27 | 14 4 (... .| 3|17|32|46 | 58 64|61 55)46)32]17 3 —
Oct. 1. ____..___ 311630 |40 | 50 64 154 (504028 (13| 2 (..__ Oct. .| 2|14 30| 45| 54 6215864453015 2| ___
_____ 218 |34 | 44| 54 56 { 56 | 50 [ 38 | 26 | 11 ) O | 2114|3044 | 54 60|71 |66 |45 30|14 2| ___
_____ 211230 36 | 47 53 1563|5035 |24 8] 1 |.... .| 1| 11) 273952 56 | 56|48 1382510 1 [.._.
_____ 1131293960 55 |65 (46 ({36 |24 9| 1 ceec|oeec| 9] 25] 39| 50 55 | 56 (60| 40 | 251 9 j____[--—_
_____ .. 8122|3442 48 146 { 41 | 32|20 7 cce|eee| 722134145 48 | 481 40 [ 35 | 22| 7 |-—__-——-
Nov - 6{201]30¢;39 44 1 4541 | 30118 | 6 Nov || 519321 44 49 | 48 | 44 139 | 20| 6 |-—__|--—-
712|344 48148 |40 |29 )17 | 5 eeeu]e—ea] 418130} 41 46 | 46 [ 41 | 30 | 17 | 4 |-—__|--—-
412013140 45 |44 | 39 (28 |16 4 R S O A 5 7| 37 43 142 |37 (2815 F 2 (R
2|16 |28 | 38 42 |44 |38 |28 | 16| 3 |..__|---- oo 21121 23| 34 40 | 40 | 36| 27 [ 15| 2
Dec 21526 | 34 3039|3424 | 18| 3 |.._|---- Dec .ol 1710118 26 30|30 !27|21]10] 2
2122232 34 (36 |30}22 (12| 2| ___| ... o1 7116 | 26 2727|124} 18 | 10| 2
17 2714|268 33 38 (38|33 |24 12| 2 |._.y.___ e {2} 6|10 [ 20 25|24 12416 8 j._._
4% ceae]|eeeo] 2|14 (26| 34 3737|3224 (13| 3 |-o__]---- e YL 7161 27 27| 28127118110 1
Means.___________. 1] 611630 42| 52 57|57 |52|42|30 (18| 6 1 Means._ . ______._____ 2| 9121|3548 |57 62 (62157} 48135|20| 8 2

® 8-day means.

*3-day means.
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TaBLE S.—Mean hourly lotals of solar and sky radiation on a hori-
zontal surface, Washington, D. C., 1827-88, inclusive (apparent
solar lime)
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TaBLE 9.—Mean hourly totals of solar and sky radiation on a hori-
zontal surface, New York, N. Y., 1936-39, inclusive (apparent

solar time)

Gram calories per square centimeter for hour ending— Gram calories per square centimeter for hour ending—
Week Week
begin- A. M. P. M. begin- A, M, P. M.
ning— ning
516|7]8|9)10)|11 |Noom|1|2/3|4|5)86]|7]|8 5|6 |7({8|9|[1w]|11|{Noom|{1]|2}|3|4}5]|86]|7]|8
Jan __.| 1.6] 8.0| 18.0] 22.7|  26.7|26.3 L1 8.6) L8___.|....]-.-..  Jan 21 6| 12| 16 10 (17 [ 14010 4| 1 |... .-
e 1.5] 7.27 15,2} 20.9 24, 6/24. 52 6. 11 8.4) 1.7 .. 1 6 13 19 2018 [ 15 | 10 4 1. -
.t 18] 7.7] 15.1] 19.6 24.2/24.8 .3 B.6| 2.7 . 11 6| 12| 16 wlaotis|12| 6| 2.l
o._| 2.4} 9.2] 17.3] 23.4 26. 7128. 9|26 . 2(11.7| 3.0|__ 1 8 16 22 26| 27 | 27 [ 19| 12 2 -
____| 8.3[11.8; 24.3) 29.7 34. 4|33. 5 2(23.7|13.9] 4.0[.__. 2 8 18 23 26 {25123 (18|10 b 2 (R S
Feb. 0.3! 3.9(12.8| 22.8| 20.6|  35.1|35.331. 2{24. 6{14. 6| 4.7| 0.3 Febh. 2110 18| 24 29|30 | 25|23 |14 &) ._.|.--
0.4{ 4.8]14.1] 24.1} 30.8 34.6(34. 4(30.3)24. 4]14.7{ 6.1]| 0.5 4|12 19 24 a8 | 28 [ 25| 201 14 64 .| -
0.7| 6.7|17.8| 28.0| 35.2 39.6|39.6/34.4(26.9(17.4| 7.6) 0.7 6116 24 30 3130|2620 12 [ R P
1.2 9.2/20.0{ 30.5| 37.5 41.0[40. 5/37.7(20.6(20. 6| 9.9| 1.2} 6|16 27 37 40 | 41| 34|35 | 18 9 ) R T
Mar. _} 1.9[11.4{22.7] 33.3| 40.7 45. 045, 441. . 0(23.1(16.1] 2.0 Mar. 716 24 39 36 (32381 (28¢18;10 2 O -
| 1.8{11.5{22.7| 33.0| 40.1| 42, 5/41.3|37. .7|122.712.2| 1.8|.. 8|16 23| 26 251925242216 |101 3 || --
0.1 3.2(13.4[22.9{ 32.4| 41.2| 43.68]43.940. . 9|23, 9(18. 3| 3.8} 0.1 14| 28| 38| 46 51|50 |44 |37 |2 | 14| 4| __.
0.2| 4.2{14.8/25.6| 34.5| 40.3 44, 3j42. 8|41, .3|25.6(15.7| 5.4| 0.3|-___ 14 | 26 34 42 45 |43 (40 134 | 24 | 16 35 -
Apr. 0.4| 5.6[156.9126.0| 35.2{ 41.4] 44.8/(46.1[43. . 7(27.2[16.1| 6.0] 0.5|____ Apr. 10 | 21 29 32 34135 |32|30 |2 |14 [ -
0.8] 7.8(19.1]31.1| 40.9| 47.9 51.0|51. 4(45. 8(37.8]28.1|17.0( 6.9| 0.6(..__ 16 | 28 39 43 45 43 139 (33 124 |16 6 1 -
1.3} 9.0[20.1|32.2| 44.0| 52.3 52.1]51. 9|46, .2|31.7|21.7| 9.3| L.3[.__. 17| 28 40 45 46 | 47 |44 | 33 [ 2%} 19 9 2 -
23 (.| 1.7(10.7|28.7(36. 7] 45.9( 53. 7| 58. 5/57. 1151, . 7136.8124.5/11.5{ 2.1} __ 221 3¢ 46 52 54156 50|42 )32 )22 ¢ 2 -
30 | .__1 2.7|11.8|24,3)37.3| 49.0] 57.3| 60. 8/60.5(57, . 8/36. 5[24.9|12. 9] 2.9 25 | 38| 48| 57 62| 57 | 54 | 44|32} 24 3
May 7 |._. | 2.810.5|22.1|32.1| 41.9| 50.1|  55.R|56. 5(53. 6/46. 8|35, 8|24, 4112.6] 2.9, _. May 20|31 43| 53 56 | 54 | 50 | 47 | 37 | 25 4
14 1 0.1| 3.6(12.3(25.4(37.4] 46.7| 53.4 7. 1|55, 8152. . 2|36.2(25.4|12.8} 3.8| 0.1 25 (38 46| 51 53| 50|48 | 42|35 28 6|
21 | 0.2] 4.2{14. 4]27.5[40. 4| 52.7| 59.1 61.9|63.1(59. . 7|39. 5|27.0|14.5| 4.2! 0.2 26 | 36 54 56 58 | 61160 | 50 | 46 | 2% 6
238 | 0.3| 5.2(16.3(30.9{43.8} 53.3| 61.2 63. 6|62. 5|57, . 4(39.8|27.8{16.0( 5.4| 0.3 29 | 41 52 60 64|64 | BB | 50 42| 30 7
June 4| 0.5| 5.6{16.2|30.1|4L. 5| 53.0| 59.0| 61.8(61.7]58, . 0{40.2|28.0(15.5) 5.5/ 0.5  June 27139 52| 58 50 | 59 | 58 | 49 | 39| 29 6 .
11 | 0.5! 5.2]14. 8/28. 8/39. 4] 50.9) 58.3 59. 4/61. 3/60. 8/52, 2|43, 3)27.8[15.3| 5.5] 0.5 25 | 41 46 50 54152 | 5247|361 23 6
18 | 0. 5] 5. 3)15.9{28.0|39. 8] 49.9| 55.6 50.3]50. 3[54. 7|147. 3/38.9|28.8116.0| 5.7 0.6 24 ) 34 44 47 51 (54 (51 (45(36 (26 6
25 | 0.6 6.1|16.6/30.6[42.2} 53.3) 60.3| 64.6(64.2]58. 8(51,4/40.1{28.3|15. 5 5.7} 0.6 22|82 42} 46 48 | 4214213930 |19 4
July 2] 0.5| 5.7)17.2|31.1|43.2| 53.5| 60.8|  65.6/65.0/62. 8|55. 4|41, 5/30.3|17.5| 6.4/ 0.5  July 30 {44 | 56| 62 6262605243} 31 [
9| 0.4} 5.3(14.7(26.1[39.0] 50.3] 57.4| 63.0|62.9|59. 5/50.1{39. 0|27.3{15.1| 5.3 0.5 25146 | 49| 56 62| 58 | 51 | 41| 34 | 22 []
0.3| 5.3|14.5|26.7|36.7| 48.1| 54.5 57.3|58.0]52. 748.0(36. 9|24. 4(13. 5| 4.5{ 0.3 22 | 35 44 49 51 | 50 [ 51| 45|36 | 24 5
0.2| 3.7|14. 4/26.3(35. 2] 40.6| 55.2|  59.6|61. 5/56. 5;50. 839, 4]30. 8|14. 7| 3.8| 0.2 18| 27| 38| 45 52 | 54 | 48 | 39|29 |20 4
0.1] 3.5/13.1(25.9{39. 4| 49. 6| 58.3 62, 8|65. 1{59. 5/49. 8]39. 2/26.2|13.7| 3.3| 0.1 24 | 35 48 54 58 | 57 152147134 |25 4|
Aug. __| 2.2{10.7|22. 5(35. 2| 44. 6] 52.6 55.1(56. 6(53. 5(46. 4/35.0(23. 7(12.3{ 2. 4(..-- Aug. 18 1 31 4 50 56 1 50 | 47 (87 |33 | 22 3
2.2|10.5/23.1(34. 8| 45.9( 54.4 57. 5/58. 5|56. 9/46. 7(35.0{21. 910, 5| 1.9(__._ 20 | 30 42 52 56| 52| 40| 40 | 35 | 23 2 |-
1.7| 8.8/20.7(32.2) 41.9| 49.4 65. 3|55, 2(50. 1|45, 5|35.8124.5{ 9.5( 1.6| .. - 1830 40 45 49 | 50 | 44 | 35| 26 | 18 2
p 1.0| 7.7|19.4i31.7| 42.7| 50.1 55,7(55.2(51.9|43. 7|30 9{19.6| 7.7) 0.9|_.__ 14|27 37 44 51150 | 441363020 2 |-
Sept. 3 |.__.| 0.6] 6.2(17.0/28.5| 41.3| 46.5] 52.0, 51, 1(47. 5/39.7|30. 4|18. 4| 9.5| 0. 8/...__ Sept., 18 | 20 41 49 52| 56 | 50 | 41 | 30 | 18 2
10 |.___| 0.4] 5.8|15.5/36.7{ 20.0] 44.0| 48.650.0]44.939.1|29.1|17.6) 6.1 0.4|____ 13|26 34 41 44 | 45 | 44 | 38127 (18 1
17 |____| 0.2! 4.3(16.7|28.4| 39.2| 45.8| 49.0(49.9(46.2|39.3|28.9|16.1( 4.6/ 0.2]__.. 11 | 21 28 35 38137138 34|24 )15
24 i __ 1 ___18.4/13.2/24. 4| 34.8! 40.5) 48.0[49. 6{46.7/39. 5/28. 1)15.0; 4.1f____ 10 } 19 28 37 41 {48 35)32)23 |11
Oct. 1| .| | 2.8{12.4/25.7| 35.7| 41.6] 47.2{48.7|44.7(32.0(24.5|12.2| 2.4} ___[._.. Oct. 10| 20 31 38 42 (48 (391302012
S |____{-___1 1.8|10.8/23.2| 34.0| 42.7| 46.2(45.6143.0{35.1|23.5(10.9( 1.6|____|---- 8118 29 34 37 (36 (34126118 | 9
15 | C|o.] 1.2 9.4[21.7] 32.5] 40.9] 45.5(44.8(30.7|32.1}20.0} 8.7| 1.1} _. ). ___ 92| 30| 38 42 (40 (38 {23 (18] 7
233 |.___| 0.8l 6.716.5 28.5| 36.0] 40.9|40. 2|36. 5/28.8|17.9| 6.9/ 0.8|.___|._.. 4113 20{ 25 27 |3t 127|20])12| 5
29 |___7{.___| 0.5| 5.5[15.8| 25.8| 33.0| 33.5(37.0(33.0|25.117.0| 6.0 0.4}___.|.___ 4111 23| 30 33(32(31[22]13]| 4
Nov. 5] ___|--_.| 0.3] 4.2(13.6} 22.9| 31.5|  34.7|35.0|30. 6|23.8(14.3| 4.5/ 0.3 ... Nov. 3111 20| 28 33133 (30)22(12] 4
12 |- 01.20) 0.1] 3.1)10.9] 19.4] 27.8]  31.6/31.2)26.2/19.8(11.3) 3.2| 0.1 1 2|10 22| 28 20|2%(2|19 |10 2.
19 |____ [ |--__} 2.4]10.1] 19.3| 26.1]  30.0|29. 8(25. 1|20, 6/10. 6| 2. 6. 2071 151 21 24 (24(2 (14 7( 2
926 | .. t._..{..__| 1.8] 8.7| 18.0{ 24.7| 27.0|27.1}23.8!16.3} 9.9} 2.2|__ 1 8 22 23 a8 | 26120 14 7 21
Dec. 3| .._{-__.|..__] 1.6] 8.2| 17.2| 24.8| 30.327.8{25.1)17.7| 9.5 L.8(__ Dec 1 6] 10| 14 21 |21 |17 (|13] 6] 1
10 | |oo.-|--__|-1.3] 6.7| 13.2] 19.0] 22.2|22.0(18.9|14.0f 7.3| 1.3|-- 1 4 10 20 23|22 (19} 14 6 1
17 1 ]_-)___} 1.3} 6.7] 14.8| 20.9| 24.0|24.0|20.7{14.6| 7.8| 1.5|.- of 4 10 16 20| 21115 (10 5.
ogel | .|.___| 1.4] 7.8| 15.6] 22.0| 24.4{25.3|21.8|15.5/ 8.0| 1.7|.._ | -__|---- 1| 4] 10| 18 2|2|20|14]| 6] 1
Means._| 0.1/ 1.5 6.0{14.6{25. 1] 34.9] 42.0)  45.§(46.0/42. 2(35.1(25.4{15.1] 6.3 1.5{ 0.1  Means._|0.1 | 1| 5|32 22, 32 38 41 141 37131 ]22]14

¢ 8-day means.

¢ 8-day means,



120 MONTHLY WEATHER REVIEW ApriL 1941

TaBLE 10.—Mean hourly totels of solar and sky radiation on @ TaBLE 11.—Mean mazimum hourly totals of solar and sky radiation

horizontal surface, Lincoln, Nebr., 1925-39, inclusive (apparent on a horizontal surface, Lincoln, Nebr., 1925-39, inclusive (ap-
solar time) parent solar time)
QGram-calories per square centimeter for hour ending— Gram-calories per square centimeter for hour ending—
Week
begin- A. M, P. M. ‘Week beginning— A M, P. M,
ing
6 7 8 9 10 | 11 |Noon| 1 2 3 4 5 6 | 7 6| 7!8 |9 |10[11Noon[ 1 | 2|3 [4]|5]6]|7
Jan. 1 (... | __.. 1 70 181 25 31 31 97| 19 10 1| .- Jan. 1{10{24(35| 39[40({35]25]13
8| 1 s 19| 26 3| 31| 27] 20| 10] 2. 211232 41 [ 41 (342513
15 |._... 1 9 20| 28 33 33 28| 2| 1 2 (. 201227136 43|41 372413
22 ... 20 13 25 3¢ 40 291 341 261 14 30 301512943 49 148 | 42 132 | 16
29 . 3| 12| 23| 32 7| 37| 83| 25| 14| 4. 411531 (43| 4949 44|33 19
Feb. 5 |.._.. 4| 16| 27/ 37 41| 42 37 291 17| 5/[.- Feh. 6120 (34 144) 4815044 [35/(19
12 [. 51 161 28| 38 43 2] 8 0] 18] 6. 6|21 [38] 48 53| 5251|4225
19 || 5] 19 32| 4 47| 46 40| 32| 21 g P - S(22]41 |52 61[60(53]42](28
26 |- 1 w0 22 371 45 510 5L 451 36( 240 10 1 __. 12730 145 ) 56 | 64163 )59 (47|20
Mar. 5 |. 1] 1| 25 38| 47 52| b2 47) 37| 25| 12) 2.  Mar. 1331 {48 (56| 63|61 55646 |32
12 |- 2| 14| 28| 39| 47 514 50( 45| 37| 27| 14| 3. 1 18 | 35 | 45 | 57 60 | 59 | 52 [ 44 { 33
19 |- 31 15} 29| 41| 50 55| 55| 48| 41| 29 16| 5. ___ 2187|5266 69 | 65| 59 | 53 | 36
26 |. 4| 18] 28] 40| 49 53| 53| 491 40| 291 16 5. ___ 21365266 71| 74| 66| 5585
Apr. 2. 51 17| 30| 41 49 53 54 49| 42| 301 18| 6.  Apr. 23 [ 42 | 55 | 67 741761 67 (59 | 42
9| ... 7| 21| 35| 48| 55 60| 60 54| 44| 32| 20( 9|.___ 20 (44 f62]72 S| T9 68|57 48212 2
6 1 9| 22| 37| 48| 56 60| 59| 54 45 35| 22 30 |47 |63 71 TR T5(72(61 (4431 (12] 2
23 1) 10] 22) 35) 451 50 551 57| 51| 44| 34| 22 34520167178 8183|7260 ]|45)|34(15] 3
30 2| 127 25| 38| 40 56 59 | 57 53| 47| 43| 25 37 (516171 7474 |64 (6146 (34|16 4
May 7| 2| 12| 23| 34| 45| 51 54 51| 48 42| 34| 23 May 31 145155(65( 69|75({72(h4(49(33{17] 5
14 4| 14| 28| 40| 51| 59 64| 64| 58] &1 421 29 39 58|70 |83 88|86l 75/68(57 40|20 7
21 50 18| 32| 46| 57| 65 65| 67 64 7| 45| 32 41 | 54169 76| 82 (82|78 (66 (52(37]22]| 7
28 51 16 30 41 52| 56 62| 64| 591 s1( 40 20 40 1591731791 82 (BL{75{68|55142)24| 8
June 4| 6| 19| 31| 44| 54| 60 68| 65| 60| 53| 43 31 June 42 1 57 | 66 | T 83180 |75|66150(37|22] 8
11 5| 16 29| 42| 54| 60 63 64| 62| 54| 42| 30 39159 (738 8 (88 (82[74|60[48]26[ 11
181 6| 18| 31| 46| 57| 66 681 70| 621 57| 46 34 3955169 |78) 8 |84 |79 |71|56]42|25| 8
25 6] 19 33| 46| 58| 68 73 70| 65| 57| 46| 33 40 | 57 | 69 [ 78| 84 (83|78 )70 (57|40 24|10
July 2 6 18| 33 471 58[ 67 72 721 69| 50| 47 34 Tuly 42158 [71 (81| 83 (83 {8169 |56 40|24 9
9| 6| 18| 33| 46| 59| 68 7| | 67| 50| 47| 34 42156 |71 (80| 81828 |71]56 40|24 8
16| 5| 17( 30| 45| 58| 67 70 70| 66| 56| 45| 32 37154 (607 82183 |76 (66|60 )36]|22] 8
231 47 16| 31| 42 86} 64 681 70| 66| 551 43| 29 335365721 BI |82 |7%)62(5113812| 6
30| 3| 15| 27| 42| 81| 60 64| 65| 59| 50| 41| 29 3649|6270 777669 60(46]35|18) 5
Aug. 6| 2| 12| 25| 39| 61| 61 65| 65| 59| 49| 89| 27 Aug. 31 (49 | 64 | 7 7678171 (61|46 (35(17| 4
13 1] 10] 22| 36| 49| 59 64| 65| 611 50| 39! 26 3045 )64 | 73| 8379|7863 |46 |31(15] 3
20 1 10| 23] 37| 49 59 64| 651 57 50| 38| 25 28 (44 |60 [ 72| 75|78 (745948 |34 |14 3
27l 1] 81 19| 321 43| &0 60| 60| 54| 45| 36| 22 25 (441611601 721716656 (4313411 2
8ept. 3 |.._.. 71 21| 35| 46| 56 61| 61| 57| 45] 34| 20 Sept. 26 (41|54 64| 72(78[70|56[42]27.010 ..
10 5| 17| 31| 42| &1 67| 67| 53| 44| 33! 19 1 2642 |57 {70 74|75 68 |58 (43 25 8 [ .
17 4] 17) 31 44| b4 59| 681 52| 44| 31| 17 23139154 |66 70|69 ]65)54)140{23] 6.
24 2| 12| 26| 36| 46 51 451 37| 2717 18 16 13445159 65(65[60|50 3417 4.
Oct. 1 2( 11| 25| 36| 43 49 ( 49| 44| 36| 26| 12 Oct. 1632[451 4851 65161 (52044131 [15( 4.
8 1 9| 21| 31| 40 45| 46| 40| 32] 22] 10 12|26 (40 | 53| 56|61 [55)44|30)14] 3.
15 1 20| 33 42 461 46| 42 33| 21 9 12 /26|41 (&3 5959|5443 (29|12 2| .
22 -] 6] 194 3! 40 461 46 41 341 2 7 1025140 |50} 5453|4940 )24 O
p-* 20 DO I 5| 14| 25| 34 38| 39 34| 26| 16| & 8(20/35|46| 48|49 /44[35 /21 8
Nov. 6§ | |--oo 4| 14| 25| 34 39| 39, 35| 26| 15 & Nov 6118 |34 44| 47(48)44|34[20] 6
12 |eeoofomoae 2| 11| 21} 29 34 34| 30] 22| 12| 8 41631 40| 4748|4133 ]|20] 5
19 )]s 21 11 22| 30 34| 35 30| 20| 12 3 31629 37 44 142 (37127113 | 4
P35 R I 1| 91 19 26 3Ly 291 271 181 9} 2 2110124132 4014013512113 3
Dec. 8. )ooeo 1 8f 171 25 290 201 26) 19( 0f 2 Dec 1/10|25(34] 38/36(33/24[13] 3
10 |oecac]manes 11 8] 15 33 27 27 24 16 8 1 1|11(25:35| 40|38[83 22|11 2
i N IR 1| 87 17 ] 30) 31) 26) 19) 9 1 11{10{22)32(| 3 (38|33 23|12} 2
b 5 IR E— 1 7| 16| 2 2] 30| 26 19 9 1 11102230 3436 (332422 2] __| .
Means..| 1 6] 15| 27| 38| 47 521 52| 47| 38 28] 16 7| 2 Means . . .o ... 2| 9|20135)40 ) 50 64 {64 (5940 (35)21) 9| 2
Percentage of average
values - __.._______ oeoo]----{133 |130 }120 1123 | 128 123 126 |126 |125 J131 |____|___

*8-day meansi

*8.day means.
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AprrL 1941

d on

Tve

a horizontal surface, Chicago, Ill., 1923-39, inclusive (apparent

TaBLE 13.—Mean hourly totals of solar and sky radiation rece
solar time)

face, Lincoln, Nebr., 1925-39, inclusive (ap-

on a horizontal sur

TaBLE 12.—Mean minimum hourly totals of solar and sky radiation
parent solar time)

Gram calories per square centimeter for hour ending—
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QGram-calories per square centimeter for hour ending—

Week
begin-

M.

ning—

H "110~444455554330~11
L

*8-day means.

Means.__

1

4

OO Y < v 1010 00

11
9
9
7

10

1

12

17
7

19

16

22

15

16

10

32122
9 | 24

2
7
7
0
8
13
13
16
14
18
17
19
11
18
13
10
30
19
39|25
2!
17
18
16
19
12
15
14
9
16
8
11

17

43 | 34| 25
40 | 28 | 22

19
2% | 21
15
26 | 22
13
24
16
17
16
15
18
9
10
8
11
5
16
10

63 | 61 | 62

2

46 | 38 1 20 | 20
18

34| 26
27

26 | 25 | 20

43| 41| 37| 28

6
14
18 | 12
6 [ 18
19| 14
2812
26 | 22
36| 26
31
24116
29
15
30| 32
56 | 41

21
19
24
12
12
12
15

7
22
15

60 | 52 | 49 | 36 | 24
7

34 | 28| 27| 22

20
25
31
19
14
19
14
18
12
25

Noon| 1

29136 (35(33(25)13
49145137 (38| 31
41
58156 (52443225
53153403421

51
33136 (27|28
272712912

30 (33)20)22
23| 2

391363026

35{35|30 |25
26 1 21

29|36 (39|33

37133835 29
49 | 67 | 46 | 38

29

28
40 (38| 3324
531 56 | 44 | 41
38| 45| 36

14 | 11
18 1201 20
16 1 18
28 | 28
2122
30
30
33133124
44 | 42
40137 | 32
39| 4
40 | 31
2
26
28 | 30
7
23
50 | 41
42136 | 41
68
42 | 42
59 | 61
49 | 51
45 | 51
2527123
19120} 21
27120
12
18
10
13
12
16

25

33 (33|29 |24

63 | 63 | 62

11

10
17
17
18
33
18
33
35
21
18
19

8
16

9
16

9

2

10

21
17|23
27

31

29 | 36
25 1 35
27 | 35
18 1 20
31§ 34
20| 26
40 | 40
25 133
37
13|24
9|14

12

5
16

6
10

5
14|21
24

1021
18 | 27

9

3
4
6
9
7
8
16 | 26 | 30

12 21

14 1 21

19 130 { 39
19

18

16§ 25| 27
12

13
1712322
10

371431 80
36 | 47 | 48
34 | 48 | 56
344249
25 | 32

16 [ 24 | 30
19124137
20

19 | 31

12

14|21
14122127

23

8

19 | 32
13
28 | 36 | 43
28
16 | 24 | 36 | 34
22 (30| 36|49

19 1 32

21
1512230 | 41

1021
16128 | 34 1 41

1
1
1
2
2
3
7
8
8
6
12 | 21
7
11
13
8
13
8
9
11
8
4
6
[}
4
2
2
2
1
1
1

16
60 | 59 | 63 | 62

9

712012040 51

2|10
2|11

3
2
6
4
100|181 24)32 (41

11| 24
13 | 22

12
8
11
12121
9

4

1

‘Week beginning—

Percentage of average
values. ..o ||

Means_______....._._.

*8-day means.
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TaBLE 14.—Mean hourly totals of solar and sky radiation on a hori- TaBLE 15.—Mean hourly totals of solar and sky radiation on a hori-
zontal surface, Blue Hill, Mass., 1936-39, inclusive (apparent zontal surface, Twin Falls, Idaho, 1936-39, inclusive (apparent

solar time) solar time)
Gram calories per square centimeter for hour ending— Gram-calories per square centimeter for hour ending—
Week Week
begin- A M, P. M. begin- A M, P. M,
ning ning—
5167|8910 ([11 |[Noon| 1 {2 |3 |4 56|78 5|6 |78 9 10/ 11 (Noon| 1 | 2 (3| 4| 516|738

Jan 2 7 16 21 2612218 | 14 6 1 i - Jan. 1 | .. f....f 1 5 41 20 23124 ) 20115 7 1
2 8 18 26 20130125 |18 8 2 [ - T (OO ORI U B | 5 12| 18 21 | 21118 14 6| 2

2! 8 18 24 26| 27 | 24 ] 17 8 2 - 15 | oo f--.o| 1 5 14 21 24 126 | 221} 17 9 1

2111} 221 29 31|33 |28 122|121 3 | __|.._]-... o2 DR (R BRI B | 8 19 | 26 28 (30 | 282212 2

5114 | 26 32 33 (8230 |28 11| 3 |- -_.f. .- 29 | f.oo]---c] 2] 8) 17} 26 28 (130|272 (13 4

Feb. 5|14 | 26| 32 331321302 |11 20 [N PR Feb., 5 |cco|--cj-.-| 3(11 241 28 31 [33128|22114) 6
9(14 | 26 30 3213212920 12 4 | ___f.__|..- . 6115 30| 32 3413632124 18] 8

g119| 2 36 3836|322 115 6 1 N T11T | 27 36 33 (38134 (29|17 9

9120 31 41 47 1 48 | 42 {34 [ 22 (1 10 ) N O S 9119 31 38 40 (41 |38 (31 )21 (11

Mar. 13|24 28| 40 44 143 |30 )31 |21 | 11| 2| ___|.._. Mar. 14127 28) 46 48 [ 50 | 47 | 36| 26 | 14
11 | 18 35 43 42 | 3832|2818 8 2. 1 12 [ 22 30| 37 41 |40 | 36 | 28| 23 | 13

17 | 29| 42| 50 62|54 148 30| 28|16 5 - .- 18130 42| 49 49 1 50 | 47 1 40| 29 | 16

19 1 30 40 | 47 51151 |46 |38 |27 |16 5 I 21 ¢ 32 41 49 51 | 51 |44 |38 ) 27|17

Apr. 18 | 28 | 38| 40 42 (4313931 (22(15] 6 - Apr. 26 | 42 | 49 | 58 60 | 58 147 [ 40 | 31 | 20
15 | 24 30 34 38| 3433 (32]27|21 v - 25§ 37 49 54 54 | 65| 54 | 45 | 32| 20

20 132 40 45 50 | 50 [ 43 { 45| 26 | 18 8 I 31| 44 56 [ 64 64 | 65 | 58 | 50 | 37 | 26

L May
1
June

June
1

July July

Aug. 27 140} 50| 60 60 | 63 | 58 | 49 | 40 { 26 | 12 - Aug, 31146 59| 65 68 | 66 | 57 [ 60 | 42 [ 30

24 [ 37| 48| 55 58 (62| 56|46 |36 |24 12 [ 32147 | 571 64 67 | 67 | 58 1 61 | 42 | 29

21 | 34| 48| 52 57 156 |53 |41 133 (20] 9 - 3044 54 62 66 | 64| 58 61 | 38 | 26

2 19 (34| 46| 53 G4 | 53 (49 {42 (33|22 ] 9 . 25138 51| 57 56 [ 68 | 54 | 50 | 36 | 23

Sept. 25|38 | 62| 62 66|62 (58 48 |38 (22 8 R Sept. 27140 | 61| 59 62163 (6647|372

1 17 128 38| 48 52 (5249138216 | 6 1 24136 | 45( 48 55|57 |53 |45 34 (17

16 (26| 36| 42 42144 (41133 12(151 & 22136 46 | 52 53 | 54| 621 42301 17

14126 37| 44 50 |50 |42 136 |25 (14} 4 16 (32 42| 51 52163 |46 |38 (23|13

Oct. 11122] 314 39 46 | 46 | 40 (31 [ 23 112 2 Oct. 13124 32| 39 41 14213932 (22)11

1023 34| 43 4514313913019 9| 2 1021} 30| 38 42 |1 44 1 40 [ 33 { 22 | 10

9122 33| 39 43 (41 138 |29118) 8| 1 . 920 30} 36 36136 |32|25/16| 6

6 (16| 25 30 33132(28 )22 14/ 61} -- 8417 32| 38 40 | 40 (351 271 16

2 [ |eeeof----| 4|16 26| 32 35(35(32)24 (15 5. -- 413 22| 29 31 (3433 (25|15] 4

Nov., 5 oo focecfeaae| 412 22| 32 38137 (38125 |14 4 |- - Nov. 4114) 25| 31 28182125 22|13} 3

1210 o f----| 8|12 22 27 3232|2620 11| 2} - 20 8] 19| 24 261202612 |10 3

19 |y |----] 2 8] 16{ 20 22 (23 (2014 8| 2. - 21 8] 18) 25 271281 25|191 9| 2

26 | . |-cco]eac] 21107 19| 28 31132(28119110f 2. -- 21 6 15| 22 27125122116 8| 2

Dec. 3 | ___f....f---.} 1| 6] 13| 18 2112118113 6 1] Dee 1 5| 14| 20 2B|24120]14| 6] 1

10 facacf-eae] 1) 7] 15 20 2727|2215} 8] 1| - 1] 5] 13| 20 22122183114 6] 1

17 (. ).-2] 1] 6] 13| 20 24 (2212014 ] 6| 1, -- 11 6} 13| 19 22 (22|19 |14 6§ 1
24 || M T 18] 22 25 (262214 | 8] 2| |.._.]---- 4 ... 1) 6] 13 18 20022118 |13 6 1 || f.---
15|26 | 36| 42 46 146 |42 (34 (25| 14| 6} 1 (0.1 Means_.10.83 | 3 9|19 |29| 39| 46 48 | 48 |44 |37 |27 (16] S| 3| 0.3

Means_.[0.1 | 2( 7

¢ 8-day means. *3-day means.
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TaBLE 16.—Mean hourly totals of solar and sky radiation on a hori-
zontal surface. Madison, Wis., 193639, inclusive (apparent solar

TaBLE 17.—Mean hourly iotals of solar and sky radwation on a hori-
zontal surface. Friday Harbor, Wash., 1936-39, inclusive (ap-

time) parent solar (yme)
Gram-calories per square centimeter for hour ending— Gram-calories per square centimeter for hour ending—
Week Week
begin- A M. P. M. begin- A M. P. M.
ning— ning—
5/6|7|8;9|10|11 |Noon|1]2|3|4|5|6]|7]|38 5|67 |8!9{10 |1 (Noon[1}|2{3;415)6]|7]|S8
Jan. 1 R RO RO PR - 91 16 20(20 017 | 18] 6| 1 |-acof--o-f---- Jan. RN PR - 81 12 17116 )13 8| 4 [o--foooofoaac]aaan
8 - .| & 11 17 20| 20118 | 18 6 1 2 6 11 121151511 3 |---
15 |-~ 1 51 12} 17 21|23 (20|18 1 3 8| 14 1511716113 6| 1
22 [ 21107 20 28 3434282111 2 - 4 11 16 181191161 15 6 2
29 |... 21 984 194 27 32 (3 ([28(2]12] 3 -] 51 11 17 222211610} 3
Feb. & |- 3111 20 28 30|30 (27f21| 11| 4 Feh. .| 1] 4] 12} 16 22128 (20| 14 3|._--
12 | 4|15} 25| 34 36 (37)32|24114)| b | 1} 8 17| 25 291321302313 & 1
19 |. - 6|17 | 28] 37 40 |30 [40{26)15] 6 .| 3110] 18| 23 28135232812/ 6 1
26 |.-- 1 71141 27| 32 35(36(32|28(18] 8 -l 5{13| 21| 32 40 [ 40 | 37 [ 31 9 2
Mar. 5 |--- 1 9|22)] 351 44 49 | 47 | 4835723 | 11 Mar. 11 616 24| 34 3833|2628 (21(12] 3
12 |- 2012|124 | 37| 46 51 (50453626 13 11 7114 24| 30 3334|133 |26]18111| 3
19 )--- 312 35) 43 47 146 ] 45 ) 40 ) 26 ) 14 3)13})21] 30§ 36 40 124139133(26{15) 6. ).
2% |...|...| 5117|130 43| &0 52|60 |61 (4230} 17 5|14 |26 361 47 50 (490 (46|40 129 | 18| 8| 1 ([____
Apr. 2. |.._.] 6|17 (30| 38| 43 45 |44 142138 | 2817 Apr. 61151261 38| 44 53 |55 |48 134127(15) 6 1
9 |l...j 1 812032) 49| 52 64 | 52 | 4614039 | 18 1| 6113122 30| 41 46 146 | 43 136 [ 29| 18| 8| 2
16 |- 1 8119 )28 | 34| 40 42 142 )44 | 40| 31 | 20 2111|2034 | 48| 52 56 (53| 54149139 |28 | 11| 2| ___
23 .. 1 81930} 40| 48 50 51|48 41| 32119 2(10 26|38 | 48| 57 5715685448139 |24 |12} 4 ___
30 |....| 2|12]|26|38| 46| &2 60 |61 | 56|47 |38 |27 4116|2939 49| 52 59 161 1590|5433 |26(16] 5| _..
May 7 |....{ 4115|2841} 52| 60 64|58 | 64 |1 46 | 38 | 26 May 7{ 1 61728 |44 52| 60 62160 |67 |52[40 [ 268|161 6| ___
14 |....| 4/13]26[39) 40| 59 61 |62 ] 57 )49 36| 26 141 1} 8[19(32)/46| 56| 62 65|68 62|54 )42130[17] 6 1
21 |___ 4116126|36} 50| 59 62 62|60 5440 30 21 311021138147 58| 62 69 (66161 |54 (43 (30|17 6 1
98 .| 5|18 27|38 60| 56 59| 56 | 64 | 51 | 43 | 33 28| 21 8 41 | 49| 54 56 (60|58 | 56144 [ 32]20| 8 1
June 4 1 711813143 53| 61 66 | 60 | 56 | 48 | 40 | 26 June 4| 2| 9 43| 51| 60 70170168 161148 35122) 9 2
11 1 6]17120 |42 64| 64 62164 |59 | 52 )40 | 30 11| 2| 8 36| 42| 48 53 | 52| 49143 (34|27 |17 | 8 2
13 1) 81201383146] 561 63 661691631 65431 32 181 24( 8 401 53| 69 62166 {6L{62145( 34220t 10 2
25 1 6117 |380]42) 53| 63 621621 58|51]38 )28 251 2] 9 48 | 59| 66 70 |70 | 64 | 59 | 47 | 35| 23 ) 11 2
July 2 1 611832 |42] 54| 66 70 | 72 | 67 | 58 | 47 [ 32 July 2| 2| 6 40 | b2 62 641 62156|50(42|33)19]|10 2
6]119)34 )47 61| 64 69170 | 66 | 57 | 46 | 30 9. 21 8 511 61| 68 72|73 (69|63 (5137|241} 10 2
5116|131 |45( 65| 66 67 |68 | 63 | 563 ([ 41 | 28 16 1 8 50 64 72 78|76 (73|66 (63(38(23| 9 2
6| 17131 |44 56| 60 70172163 52|41 30 23 11 8 54| 63} 70 74| 74|69 | 62|50 | 36|21 1
4117130 |43 54| 63 67|68 63|52)|401]30 30 5 48 60| 7 76| 74| 7265|523 22| 8 1
Aug. 31426 39| 48| 56 63 |58 |58 |50|38]|26 Aug. 6 4 39| 50| 60 64166162)65](44(32(18| 6| ___
2114 25|39 | 48 56 60 [ 58 | 52 | 46 | 36 | 24 13 3 38 52| 62 64 (69 66 (60 |48 | 32 | 16 | 4 [..__
110 (24|37 | 49| 56 60 | 54| b1 | 44 | 34 | 22 20 2 34| 42| 52 57 | 59| 54 (4937 ]26)12) 2. ___
T 1| 8(21134| 46| 55 61 |58 15621463320 27 1 311 42 b2 56415348 |44132)20) 8| 2|.._.
Sept. 3 |--..}--.-| 6|17 |28} 37| 44 51 {63148 |38 }29(16 Sept. 3 1 31| 46 ) 54 60 | 59156463320 8| 1 |____
10 8 27 34| 40 46 (45 | 43 [ 42 [ 26 | 14 10 |. - 30 41 52 56 | 65 | 61 | 42 ) 30 5
17 4 42 | 50 541541501 39¢20 1! 16 17 201 31| 37 46 | 47 | 41 | 35 | 24 3
24 2 331 41 45 | 4514113312212 24 17| 26| 32 39 (40 (39]32)21 2
Qct. 1 2 30| 38 42 (42140 | 38 [ 22| 10 Oct. 1 16| 24| 34 381421372918 1
8 26 | 42 3613736 (2719 9 8 18| 28§ 32 36 (37332515
15 25 | 32 37136{30j27116| 6 15 16 26| 34 390 | 36129 | 21112
22 26 ( 33 38 (3735|2316, 6 22 11 15| 22 2212320115 10
29 20 29 32 (33 (202313 4 29 8! 14| 19 20|23 (20 (14] 7
Nov. 231 33 37 (3531|2412 3 Nov. 5 71 12| 18 1811716 (13| 6
201 29 30(34(3|22]|12; 2 12 61 11 14 1861612 71 3.
16 22 28 | 27 | 23|16 9 2 19 6 14 19 21 120 (17} 11 4 |-
14 22 23127120115 7 1 26 1. 4 10 16 1811813 8 3 |-
Dec 11 18 21 {20 | 17 | 12 6 1 Dec. 3 3 8 12 14 | 15 ( 11 6 2.
14 [ 20 24124120 |14 6| 1 10 3 91 13 20119018 (10} 3 |.
12 19 22122119(14 5% 1 17 3 71 10 15 (12|11} 81 2.
11 19 23 |122|201 16 7 ) U PRSP PR SO 24* 2 6 10 13|16 9 5 I 2 PSSR IR U
Means_.{0.1 27 715 |2 3] 43 46 |46 (42 135|256 | 15| 7| 2(0.2 Means_.[0.4] 2| 7|14 |23 | 32| 39 43 | 44140 3425|116 8| 3]0.4

*8-day means.

*8-.day means,
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TABLE 18.—Mean hourly totals of solar and sky radiation on a hori- TABLE 19.—Mean hourly totals of solar and sky radiation on a hori-
zontal surface, Fairbanks, Alaska, 1936-39, inclusive (apparent

solar time)

zontal surface, composite of 10 stations (Lincoln, Washingion,
New York, Blue Hill, Fresno, Riverside, Friday Harbor, Madison,
Chicago, and La Jolla) in continental United Staies (apparent

Qram-calories per square centimeter for hour ending solar time)
gggienl‘_ AL M. P. M. Gram-calories per square centimeter for hour ending—
nog— Week
3[4 678|910 [11|Noon| 1|2 |3 |4|5|6|7|8[9]10 begin- A M. P. M.
ning—
Fan, || 1 2 5{6[7/8{9 10|11 [Noon|1 |23 |4}56|6|7]|8
8 2 4
g g Jan. 1 |..._|-___|..__] 1.3] 7.0 15.8| 21.6] 26.0(25.6/22.5(15.2| 8.3| 1.5|__._|..__|----
o 7 11 [ — 1.3} 7.6( 16.1| 22.9 26.7/26.7|23.9(17.4{ 8.3 1.6/ .__|.___|----
Feb u n 15 |- 1.7) 8.4) 16.8) 23.4]  26.7|28.2124.8(18.6] 9.7) 2.3|____|..__|--_
ep. ul o 22 L. 2.411.3/ 21.3( 28.7|  33.0|33. 329.0[22.0[12. 4] 3.0( " -T\777C
12, 15 29 |___. 3.0|11.1| 21.1| 28.0 31.3/31.5(28.4|22.1(12.8] 3.9|._._
20 a5 Feb., 5| --| 4.0(12.6] 22.3{ 30.2| 34.9(35.5(30.7(23.8(13.3| 4.8(_
M 99) '2'5 12 |- _-} 5.0114,2) 24,2} 31. 5] 34.8|35,6,32. 5{25.0{15.5) 5.8}_.__
o 20 34 19 /. T| 6.9/18.4| 25.9| 35.1]  41.1141.4/36.8/30.0(18.1 7.6/ T
30l 31| 220 28 2216l o 3TITl 26 |22 1.2 9.8[20.5| 31.9| 41.1|  46.2|46. 2|41 4(37. 7|22, 2(10.1] 1.5
36| 30| 40 38| 33 28| 15| & 1 STt Mar. 5[ 1.5/ 9.4(22.5 33.3( 42.0| 46, 845. 4]41. 9/33.9(23.4(11.9| 2.0
Sol 41 46 44 38| 20| 19, of ol {7l 1210 2.2/11.5(22.3| 33.7| 41.4( 45.945.1(40.7(33.7123.5\12. 1| 2.7
Apr. 42 46 45 42| 16| 28] 19 10| 4 e 19 ... 3.4(13.7|25. 4/ 36.6| 45. 1] 40, 5/50. 3/45. 6/38. 3(27.0[15.2| 4.3
35| 10| 100 40| 4| 24 16 8 o/ I 26 |____|--__{ 5.217.0/20.4| 40.1] 45.4| 52.7|52. 4/48. 2(40. 2/29.8|16. 8| 5.2
19 47| 48| 14| 40| 34| 24| 18| 8 21| o Apr. 2 |....} T} 6.5[18.1(30.6| 39.5 47.5] 53.2|52.9|48. 1(39. 4{28.4]17.2| 6.1
asl  asl a1 1| 35 o9 23l 1l 7| 37l 9 (--_|0.8] 7.1(18.530.7| 42.8| 50.8| 54 5(54. 1149, 4(41. 3(32.1(19.2] 7.3( 0.
o - s 52 w1 45| 3s] 33 26| 16| 0] B 16 |___7[ 1.3| 9.1120.533.3] 44.4| 52.0/  56. 2/56. 3|52. 545. 7|34.821. 9| 9. 2] 1.5
ay i b 55 10| 471 4ol 33| 20| 19| 12| 51| 23 |...-1 1.9;10.1|22.0(35.0| 46.2| 54.8| 58, 7|59.6|54. 7(46. 6/35. 5(22.0/10.0( 1.9|....
2 46| 50| a6 36| a7| 35| 26 17] 10| 6 2| .- 30 |....{ 2.8[12.5/26.5/40.1| 40.5| 50.1]  64.7(64.7|59. 6|51.0(39. 8(26.0(13. 0 2.9].__
7 ool aol sl aal 37| o7l 6l 18 12) ol 47T May 7 |1217| 3.2(13.4(25.538.8[ 49. 5( 58.8| 62.7|61. 4|57. 849 8|38.8(25. 5|13 2( 3.3{ "
o 46 47| 49| 46| 43| 33| 32| 23| 16| 8| 3_-i 14 [..__| 4.3]|14.026.9139. 6| 51.0| 59.0 62.0(63. 6{58. 2]50. 7/40. 1(26.8)14.0] 4.0{..._
June § 49 52| 52| s0| 44| 39] 31| 24| 16| 9| 4 2 21 T| 4.8|15.8|28.9(40. 9| 52. 3| 60.5| 64, 5/64.2|61. 4563, 7(42. 8(28.9(15.4( 4.8 T
3 22 50| 48 45 40| 36| 25 23| 16| 9| 4] 1 25 | T 5.0/15.8/28.6/41. 6] 53.4/ 60.5 64.9(65.6/60.8|53. 7/42.7|30.0(16.8| 5.4| T
3 18| 46 asl 45| 0| 32| 26| 20 13| 8 4| 1 Jume 4| 0.4| 5.6(16.7(30.0/43.0 54.4| 62.8|  69.167.7|63. 6(54. 4[43. 830. 8[18.0] 5.7| 0.6
Jul 9 40 46| 45 44| 40| 42| 30] 23| 14| 8] 3 11 | .6! 5.3/15.5|28.0|42.2] 52.3) 59.9| 63.4)63. 8)60. 6/52. 6/41. 8|28.9|16.6 5.8] .6
uly 5 £0 a5| 46 42| 43( 33| 27| 20/ 12| 7 37z 18 | .6| 5.9|17.420.7)42, 8| 54.1| 61.6 66.2(66. 562, 2(53. 943. 4/32.4|17.7) 6.2 .7
9| 44 48| 49| 50| 30| 35 2% 20| 12| 6| 2/ 25 | .7} 5.4/15.9(28. 3(41. 4| 53.1| 61.0) 65.2(64. 3|60. 1{52. 5/42.1/20. 5/16.9| 6.9 .7
1 14 47 4‘7 15| 40{ 34| 27| 18| 12| 6 2|° July 2| .7| 5.4/17.0/32.3|44.0| 55.8 65.0| 69.2/69. 4/65. 256.0(43. 3|31. 9(17.8] 5.9 .7
1 ol 49| 1| 11) 36 4 1 9| .3| 5.3(16.6(30.4/43.8| 55.6| 61.0]  67.8|67.8/63. 7)55. 1/43.0(29. 6/16.6] 5.6| .4
A 40| 36 ?, 36 36 2 16 T| 4.8(16.5(29.0|42. 2] 54.7| 60.7 66. 3/65. 6/61. 5(54. 9]42.3|28. 8/15.68| 5.1 T
ug. - 32| 31 32 32| 30 1 23 | T| 4.0[14.5{27.0140. 2] 51.2| 59.4|  63.8/85. 5(56.5/51.9/40.727. 7|14.7| 4.3| T
- 2§ 93] .-,5 2{ 23 1| 30 (-._-1 3.2|13.8|27. 3|41.0| 52.8| 61.6] 64.6/66.3|61.6(52.6|41.7|28.7/14.8] 3.8|____
a6 o5 §1 o8| a4 Aug. 6] .} 2.7111.7]23.4/36.9) 49.2} 57.9) €3.0)63. 3)59, 1)50. 5{39. 9|26. 4]12. 8] 2.8)___.
q 7,5 ?,é 2 34 a1 13 [__--| 1.9{10.8/23.0|36.6; 48.6| 58.2 62, 6/63. 2|58. 8{53. 1/40.0/25.3]11. 8] 2.3].___
Sept. 55 50 25 55 50 20 |___.] 1.5]10.2(22.9(36. 5| 48.8| 56.3 61.0|61. 1|56.0|47.8(36. 5(23. 7] 9.9] 1.7|____
sl %6l 270 24 a1 27 |._._| 1.0] 8.3[20.5[34.2| 46.2| 54.5]  58.4(58.4(52. 9|44.9(34. 2121. 2| 8.0| 1.4| ___
s 33 51 18 15 Sept. 3 || .6{ 7.3l21.2(33.5! 45.5( 51.2]  50.6!50.3!54. al44.7(33. 8l10.3) 7.1{ .7
Oct 18 30| 53 20| 16 10 |._._| T|5.8(17.6[30.1} 40.5| 50.1|  55.654. 5(49.0[41.1(28. 8[16.2] 5.2] T
ct. 16l 50l 20 17 12 17 |-oo|-..| 4.1{16.5[20.0[ 40.5( 45.4|  53.8(562.9]47.2(38.0{27.6(14.8] 4.1
13 iﬁ 14 14 g 24 (. o] 3.2(13.424.7( 34.1) 43.5 48.7149. 1|43.7(36. 1(24. 7(12. 4| 2.9]_
9 14 14 10 7 Oct. 1 2.511.8/24, 5 34.7{ 43.2{  48,3(48. 5/43. 5|36.7(23. 3|11. 3} 1.8{.
6 s sl s 5 8 1.8(11.2(22. 5] 34.1| 42.8| 44.9|46.0|41. 6[33. 6(22. 2({10. 2 2.1}.
N 8 10| 10| 8§ 4 15 1.4 9.2(21. 9| 31.8| 40.5| 41.0[43.9(38.9(20.6(18.3| 7.0| .7
o 5 6 6 58 2 22 .4 7.0(18.0] 27. 4] 35.1 39.0(30. 3|35.6/26. 7(16.8| 5.9] .2
3 4 5 3} 1. 2 _--| 8.4{15.2[ 25.3] 33.3] 36.4|36.6132.6(24.8{15.0| 4.7
9 4l 4 3 1 Nov. 6 -] 4.0/13.5| 23.3| 31.6 35.8|35. 5[32. 5|24. 8{13. 9| 4.3
D 2 4 4 2 12 _| 3.9|13.3| 23.1] 30.3| 33.7]33.6(28.9|20.7|11. 1| 2.2
ec. i o 9 s 19 S| 31117 21.1] 27.7|  31.2{30.9(26.4[18.9| 9.8( 2.2
1 o o 1T 26 -1 2.1[10.1§ 19.6; 26.9(  30.2(30. 3|25.5/17.8; 9.1 1.8
1 3l 3 1. Dee. 3 .| 1.8} 8.6| 15.8| 22.4] 26.4(25.7|22.1]16.0] 7.7} 1.4
e (1Y 78 e sy mrmem o vy
7l a7 25 9 o 7l -1 . 4 . . . 4/24.7(21.4(15.0] 6.8 .9
Means.__|0. 1]0. 4] 3| 6| 10 16/ 20| 24 27 27] 25 22| 16| 12{ 7| 4| 2{0.6/0.1 o4 14 7.7 15:8] 22.8] 26.7|26.0(22. 5115.7| 7.8 1°3
¥ * 8-day means. Means_.| .1/ 1.5| 6.3[15.1(26.2 36.7] 44.6| 48.9/43.9)44.6(37.0(26. 4(15. 3| 6.5| 1.6 .1
¢ 8-day means.
TaABLE 20.—Percentage departures of mean of mazimum and mini-
mum from annual mean
‘P‘grcenttage
Mean of | 0 Gepartures
Station Lati- | Annual maxi- ori[ﬁf?[?g%x' Maxi- | Mini-
' tude mean |mumandi eeeo e | mum | omum
MINIMUM| gaeks from
annual mean
© ?
Fairbanks. .____________. 64 52 226 266.0 +17.7 526 6
Friday Harbor__ _| 48 32 331 373.5 +411.3 683 64
Madison__.._.._. 43 05 343 356. 5 +3.9 508 105
Twin Falls.___ 42 2 375 384 5 +2.5 651 118
Blue Hill__.___ _| 42 17 343 362.5 +45.7 608 117
Chieago. . - 41 47 273 274.5 +0.5 476 73
Lincoln. ... 40 50 376 378.5 +0.7 609 148
New York. ___ 40 46 304 328.5 +8.1 556 101
Washington. __ _| 38 &6 341 341. 5 +0.1 557 126
Fresno_ .__.____ 36 43 466 432.5 —~7.2 733 132
Riverside______ 33 58 410 404.0 —-15 604 204
LaJolla.._..__ 32 50 416 413.0 —0.7 607 219
New Orleans__ 29 56 369 360. 5 —2.3 542 179
Miami____.___ 25 41 392 399. 5 +1.9 511 238
SanJuan_________._______ 18 28 52 497.0 —4.4 669 325
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TaBLE 21.—Analysis of the isopleths
Maximum Minimum Averagetgli:lilly radia -
Station lﬂi- : Symmetry Departure
tude Daily. . from corupo-
Noon. Week be- | Week be- | on. Week heginning— | D31y Week be- Gram- | site of con-
ginning— ginning— : ginning— cal, tinental
United
States
5 2 : Percent
SanJuan. .. ... 18 28 S Jan 1. Very irregular; many crests___._...___ 520 +
Miami oo 25 41 .| Dec. 10, Dec. 24_._] Somewhat irregular; several crests_ ... 392 +9
New Orleans.__ 29 56 Dec. 24 | Rather smooth_______________ - 369 +2
LaJolla.__._ 32 50 Dee. 10 ---.| Fairly smooth; many crests.. 416 *416
Riverside.._ 33 68| Junell ...y Junell.. | _ O e . .- d -—--| Fairly smooth; few crests..... 410 *+14
Fresno...... 36 43 Deec. 17 --| Very smooth; few crests_..... - 466 *4-29
‘Washington. 38 56 4 Dec. 10 ___.__|.____ [ 341 ¥—5
New York..... 40 46 Jan. 1, Dec. 17____| Irregular; many crests. .. ..._......._. 304 *—16
Lineoln.._._._. 40 50 do-_. ——- ec. 10_____...._.. Exceedingly smooth; only 1 crest___.__ 376 14
Chicago.- ... .| 41 47 y Dec. 3. oo Very smooth; few crests__....._. 273 24
Blue Hill 142 13| May28, July2____{__do.___.__| .___do_._______________.____|___ do- . Rather irregular; many crests._._ 343 —5
Twin Falls 42 29 | May 21, July 16.__ Dec. 24, Jan. 8_.._| Very smooth; many crests._.___ 375 +4
Madison..._ .| 43 05| July 2, July 23__._. J Jan.1_____________ Fairly smooth.._________________ o 343 5
Friday Harbor. |48 32 | July 16 ... Dec.24 . __.._._. Smooth; many crests. .- __.___...__._. 331 8
Fairbanks. ... ... 64 52 | Junell.__.__._.___ Dgc. 1({, Dec. 17, | Irregular at noon; otherwise smooth._. 226 —33
an. 1.
Co¥nposite of 10 sta- {39 58 July2 . ... Dec. 17 ___..._.__. Verysmooth__ ..o 860 {omoeeeams
tions.

*Stations included in the composite.

NOTES AND REVIEWS

Seventh Pacific Science Congress.—If world conditions
permit, it is planned to hold the Seventh Pacific Science
Congress at Manila in 1943, probably-about November,
under the auspices of the National Research Council of
the Philippines. Father C. E. Deppermann, S. J., As-
sistant Director of the Philippine Weather Bureau, has
been appointed Secretary for the section of meteorology
and climatology.

Several symposia on subjects of general interest to the
Pacific are being tentatively considered; and in addition,
any papers contributing to the meteorology or climatology
of the Pacific region will be welcomed.

- possible, both north and south of the KEquator.

The Secretary extands an invitation to American mete-
orologists and climatplogists to attend this Congress and
to contribute to the program. It is desired to make this
Congress as representative of the whole Pacific region as
The
Secretary will be glad to receive the names of those
who plan to attend, titles.of proposed papers, and sugges-
tions as to symposia or other matters that may aid in
making the Congress an outstanding success. Papers may
be contributed even though the authors cannot attend in
person.

METEOROLOGICAL AND CLIMATOLOGICAL DATA FOR APRIL 1941

[Climate and Crop Weather Division, J. B. KINCER in charge]

AEROLOGICAL OBSERVATIONS

By Eazrw C, TrOM

Mesan surface temperatures for April were above normal
over nearly three-fourths of the country (chart I). Tem-
peratures were below normal over western Texas, over
most of the Plateau and Rocky Mountain region and, ex-
cept for the coastal stations, over all of California, while
temperatures were above normal over the rest of the
country. An area including parts of three States, Ari-
zona, Utah, and Nevada, had mean temperatures slightly
more than 4° F. below normal while temperatures in the
Great Lakes region were 6° to 8° above normal.

At 1,500 meters above sea level the 5 a. m. resultant
winds were from directions to the south of normal over
most of the country. The opposite turning from normal
was noted, however, over Miami and El Paso, over most
of the east central, the northeast and the upper Great
Lake areas, as well as over parts of the north-central and
northwestern sections. At the 3,000 m. level the direc-
tions of the 5 a. m. resultant wind were to the north of
normal over most of the northeast and the northwest
sections and to the south of normal elsewhere. A com-
parison could be made between the 5 p. m. resultant
winds and the corresponding 5 a. m. normals for only
about half of the stations of the country. The stations in
the northeast and east-central portions of the country and

most of those in the northwest and west-central areas re-
ported 5 p. m. resultant directions to the north of the cor-
responding 5 a. m. normals for 5,000 meters while the oppo-
site turning from these normals occurred at this level over
the rest of the country.

At both the 1,500 m. and 3,000 m. levels the 5 a. m.
resultant wind velocities were generally lower than nor-
mal. This negative departure was especially marked in
the East Central States where the resultant velocities
at these levels were from 4 to 6 m. p. s. below normal. At
5,000 meters most stations in the northern half of the coun-
try had 5 p. m. resultant velocities well below the cor-
responding 5 a.m.normals while the velocities to the south
were generally above normal.

Except along the Gulf coast, the extreme Southeast
and portions of the Northern Plateau region the 5 p. m.
resultant winds were from directions to the south of the
corresponding 5 a. m. resultants over the country gener-
ally, at the 1,500 m. level. This turning of the resultant
winds to the southward during the day was generally true
at 3,000 meters, there being only eight stations in the
United States where the opposite shift in wind direction
occurred.

At 1,500 meters the 5 p. m. resultant velocities were
lower than the corresponding 5 a. m. normals over most
stations in the eastern two-thirds of the country and were
higher generally to the westward. Over the northern third
of the country, the velocities of the 5 p. m. resultant winds



